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Find $\lambda\in \mathrm{R}$ and $0\neq u\in(L^{2}(\mathrm{R}))^{2}$ satisfying
$Q_{(\alpha,\beta)}u=\lambda u$ (1)
$(\cdot, \cdot)_{L^{2}}$ $||\cdot||$ $L^{2}(\mathrm{R})$ $L^{2}(\mathrm{R})$ $u=,$ $v=$
$\in$ (L2(R))2
$(u, v)_{(L^{2}})^{2}\equiv(u_{1}, v_{1})_{L^{2}}+(u_{2}, v_{2})_{L^{2}}$
$||u||_{(L^{2}})^{2}\equiv(||u_{1}||2+||u_{2}||^{2})^{\frac{1}{2}}$
$V$
$V\equiv$ { $v\in(L^{2}(\mathrm{R}))^{2}|v,$ $v’,$ $xv\in(L^{2}(\mathrm{R}))^{2}$ (in the distributional sense)}
$V$ $||\cdot||v$
$||v||_{V} \equiv(||v_{1}’||^{2}+||xv_{1}||^{2}+||v_{2}’||^{2}+||xv_{2}||^{2})\frac{1}{2}$ for $v=\in V$
$V$ $||\cdot||v$
$b(\cdot, \cdot)$
$b(u, v)\equiv<Q_{(\alpha,\beta)}u,$ $V>_{V’,V}$ for $u,$ $v\in V$,
V’ $V$ $<\cdot,$ $\cdot>_{V’,V}$
$b$ :
Find $(u, \lambda)\in V\cross \mathrm{R}$ satisfying
$\{$





$b(u, u)$ $\geq$ $C_{(\alpha,\beta)}||u||_{V}2$ for $u\in V$ (3)
$b(u, v)$ $\leq$ $D_{(\alpha,\beta)}||u||_{V}||v||_{V}$ for $u,$ $v\in V$ (4)
$C_{(\alpha,\beta)}$ $D_{(\alpha,\beta)^{\text{ }}}$ Lax-Milgram
$g\in(L^{2}(\mathrm{R}))^{2}$
$b(\phi,v)=(g, v)_{(L^{2}})^{2}$ for $v\in V$ (5)
– $\phi\in V$ $g\in(L^{2}(\mathrm{R}))^{2}$ $Eg$ (5) $\phi\in V$
$E$ $(L^{2}(\mathrm{R}))^{2}$ $V$
$S_{N}$
$s_{N}\equiv \mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\{\varphi 0, \varphi_{1}, \ldots, \varphi N\}$
$N$ $L^{2}(\mathrm{R})$
(SN)2 $V$
$\varphi_{\nu}(x)\equiv(2^{\nu}\nu!)-\frac{1}{2}\pi-\frac{1}{4}e^{-\frac{x^{2}}{2}}(-1)\nu e\frac{d^{\nu}}{dx^{\nu}}xe-2x^{2}$ $(\nu=0, \ldots, N)$
$\{\varphi_{\nu}\}_{\nu=}^{\infty}0$ $L^{2}(\mathrm{R})$
$u\in V$ projection $P:Varrow(S_{N})^{2}$







(2) w^N $=(\hat{u}_{N},\hat{\lambda}_{N})\in(S_{N})^{2}\cross \mathrm{R}$
find $\hat{\lambda}_{N}\in \mathrm{R}$ and $0\neq\hat{u}_{N}\in(S_{N})^{2}$ satisfying
$\{$
$b(\hat{u}_{N,N}v)$ $=$ $\hat{\lambda}_{N}(\hat{u}_{N}, v_{N})_{(L)}22$ $\forall v_{N}\in(S_{N})^{2}$
(7)
$||u_{N}||(L2)^{2}$ $=$ 1
$b(\overline{u}, v)=(\hat{\lambda}_{N}\hat{u}_{N}, v)_{()^{2}}L^{2}$ for $v\in V$ (8)






$\tilde{u}\equiv u-\overline{u},\tilde{\lambda}\equiv\lambda-\hat{\lambda}_{N}$ (2) (residual form)
$\{$





$F$ $V\mathrm{x}\mathrm{R}$ (10) $w=(\tilde{u},\tilde{\lambda})$
$w=F(w)$ in $V\cross \mathrm{R}$ (12)
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$I$ $V\cross \mathrm{R}$ $F’(\rho)$ $F$ \rho Fr\’echet






$u\in V$ $(S_{N}^{\perp})^{2}$ $(S_{N})^{2}$ $V$
$u=u_{N}+u_{\perp},$ $u_{N}=(_{\Sigma_{\nu}^{N}}^{\Sigma_{\nu=0_{C\phi_{\nu}}^{C}}^{N}}=.0\nu\nu((12))\phi\nu)\in(S_{N})^{2},$ $u_{\perp}\in(S_{N}^{\perp})^{2}$
$w=(u, \lambda)\in V\mathrm{x}\mathrm{R}$
$(w)_{i}$ $\equiv$ $|c_{i}^{(1)}|(i=0, \ldots, N)$




$W=\{w\in V\cross \mathrm{R}|(w)_{i}\leq W_{i}(i=0, \ldots, 2N+3)\}$
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$(T(0))i\leq \mathrm{Y}_{i}(i=0, \ldots, 2N+3)$
$(\mathrm{Y}_{0,\ldots,2N+3}Y)\in \mathrm{R}^{2N+4},$ $Y_{i}>0(i=0, \ldots, 2N+3)$ $w_{1},$ $w_{2}\in W$
$(T’(w_{1})w2)\leq Z_{i}(i=0, \ldots, 2N+3)$
$(Z_{0}, \ldots, Z_{\mathit{2}N}+3)\in \mathrm{R}^{2N+4},$ $Z_{i}>0(i=0, \ldots, 2N+3)$
$K=\{v\in V\cross \mathrm{R}|(v)_{i}\leq \mathrm{Y}_{i}+Z_{i}(i=0, \ldots, 2N+3)\}$
:
Theorem 2.
W=U $\cross$ A $\mathrm{Y}_{i}+Z_{i}<W_{i}(i=0, \ldots, 2N+3)$ :
i) $\exists 1u^{*}$ : eigenfunction $\mathrm{s}.\mathrm{t}$ . $u^{*}-\overline{u}\in U,$ $||u^{*}||(L2)^{2}=1$
ii) $\exists 1\lambda^{*}$ : eigenvalue $\mathrm{s}.\mathrm{t}$ . $\lambda^{*}-\hat{\lambda}_{N}\in\Lambda$










$b(u, u)$ $=$ $\frac{1}{2}\alpha(||u_{1}|’|^{2}+||xu1||^{2})-(_{X}u’u2’ 1)L^{2}$
$+ \frac{1}{2}\beta(||u’|2|^{2}+||Xu2||^{\mathit{2}})+(Xu’u1’ 2)L^{2}$
\mbox{\boldmath $\lambda$}k $\alpha$ , \beta
$L^{2}(\mathrm{R})$
$L_{+}^{2}(\mathrm{R})$ $=$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}${ $\phi\nu|\nu$ :even}
$L_{-}^{2}(\mathrm{R})$
$=\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}$ { $\phi\nu|\nu$ :odd}
$L^{\mathit{2}}(\mathrm{R})=L_{+}^{2}(\mathrm{R})\oplus L_{-(\mathrm{R})}^{2}$
$Q_{(\alpha,\beta)}\text{ }$ parity
even part odd part even, odd





even part odd part
PROFIL$([1])$ Sun Enterprise 450
1 $\mathrm{A}\sim \mathrm{F}$ 6 ( 1)




$\mathrm{N}=800$ . Aloha$=3$ . Odd- $>\mathrm{t}\mathrm{h}i\mathrm{C}\mathrm{k}$ . Even- $>\mathrm{t}\mathrm{h}i\mathrm{n}$
1: Approximate eigenvalue $\hat{\lambda}_{N}$
95
1:
$\mathrm{A},\mathrm{E}$ odd part $\mathrm{B},\mathrm{D}$ even part
A $\mathrm{B}_{\text{ }}\mathrm{D}$ $\mathrm{E}$ $[2, 4]$
$\alpha=3.0,$ $\beta\in[8.9,9.1]$ $\Lambda=[4.45,4.55]$ 2
:
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